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There are numerous publications in the literature available about cardio­
vascular lesions in severe chronic anaemias, b-thalassemia, homozygotous orm, 
belongs to these diseases. It has been outlined that chronic anaemias induce 
much more considerable heart alterations than acute anaemias do when hemo­
globin values remain the same (3). It is considered that oxygen scarcity increas­
es together with heart stroke volume increase which results in an intensive 
activity of the heart muscle and thus in heart dilatation and hypertrophia 
( 1 , 5, 13). Besides numerous blood transfusions which present a basic thera­
peutic means for anaemia correction and for maintenance of hemoglobin v lues 
enabling a normal physical development of 8-thalassemia patients induce exo­
genous iron overloading and hemosiderin sedimentation in the myocardium 
among the other parenchymatous organs (7, 9, 18, 22). Two moments mentioned 
above are considered a main reason for the appearance of cardiac changes in 
children with severe chronic anaemias. Proceeding from the statement that 
cardiopathy in these patients is the cause for the development of severe heart 
failure and rhythm disturbances leading to death in terminal stages of the di­
sease (2, 6, 10—12), we decided to study the cardiac changes in children with 
homozygotous fi-thalassemia. 
Material and methods 
25 children with homozygotous fi-thalassemia aged between 8 months and 
19 years and hospitalized in the Fourth Pediatric Clinic of the Department of 
Pediatrics, Higher Institute of Medicine, Varna, during the period from October 
1986 t i l l October 1988 were studied. 
The following parameters were used in our study: 
1. An examination in detail of the heart status. 
2. E C G — a 15-lead recording by means of the apparatus Multiskriptor 
9400T of the «Helige» firm. 
3. Roentgenography of the heart in full-face and left-profile projection 
with barrium meal. 
4. Echocardiography examination recorded by means of the apparatus 
Echoviewsystem 80 С of the «Picker» firm. 
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Results and discussion 
There were 11 girls and 14 boys. Patients' distribution according to sex 
arid age w >s givt$n on table 1. It was evident that most patients (8 in number) 
( >2 per cent of t!uk cases) were in the age group between 6 and 10 years. The age 
group between 10 and 15 years came next (6 children, or 24 per cent) while in 
the group belween 15 and 19 years there were only two children (8 per cent). 
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Table 2 demonstrated the cardiac changes established by both clinical and 
instrumental examinations according to patient's age. Heart noise finding ocur-
red most frequently — in 18 children (72 per cent of the cases) followed by the 
rate of electrocardiographic changes — in 11 cases (44 per cent). Roentgenolo­
g i c a l ^ , there was a cardiomegalia in 7 children (28 per cent) but echocardiogra-
phic changes — in 6 ones (24 per cent). Heart failure of the first and second grade 
was established in 6 patients (24 per cent). It was notable that in all the cases 
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Fig . 1-a. Electrocardiogram at standard and unipo­
lar leads of the patient P . S. I . , 18-year old 
with heart failure there were also the other cardiac alterations such as heart 
noise finding, roentgenological cardiomegalia, proved ECQ and echocardiogra­
phy changes. Besides there was an evident trend towards an increase of the 
number and kind of caVdiac changes with age. Thus patients in the highest age 
group possessed all the heart altera-
"ons established by both clinical 
and instrumental examinations 
as a whole (8, 14, 19—21). 
Heart noise finding was deter­
mined as a systolic in the course of 
heart cycle and with noise intensity 
of 1/6 t i l l 3/6 degree reaching its 
peak in the I I I r d — I V t h intercostal 
space left to the sternum as well as 
on Erb's point with limited pro­
pagation. These noises were consi 
dered functional and chasing. The 
latter coincided with other investi­
gations (6) concerning the nature 
of heart noise in children with ho-
mozygotous fi-thalassemia which 
were done in 1971 by means of pho­
nocardiography. However, the com­
parison between anaemia severity 
and intensity of heart noise did 
not show any correlation while in 
the course of the disease, i . e. with 
advancing age there was a well-
expre5sed tendency towards a be­
coming more frequent of noise find­
ing up to its obligatory establish­
ing with older children and 
adolescents (6, 8). 
According to Malamov et al . 
(1987), electrocardiographic changes 
could be grouped into three main 
groups: 
1. Т-wave changes — lowering, 
isoelectric or negative; 
2. low voltage of the ventri­
cular complex; 
3. dysrhythmias — AV-block, 
I s t or I I n d degree, bundle branch 
blocks, atrial fibrillation, paroxys­
mal tachycardia. 
In our study, only Т-wave changes were established (fig. 1-a, 1-b, 2-a, 2-b). 
Changes belonging to the second and third group of Malamov's et al. classifi­
cation were not found out in our cases (15—17). 
Fig, 3-a and fig. 3-b demonstrated roentgenological cardiomegalia. There 
Fig. 1-b. Electrocardiogram at precordial leads of 
the patient P . S. I . , 18-year old. 
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3s an increased cardiothoracal index from 0.51 up to 0.64 per cent. The enlarged 
Bart shadow was on the account of the greaier size of the left ventricle. In our 
tudy there was a considerably greater percentage of roentgenologically objec-
tified cardiomegaly with an increased cardiothoracal index than that reported 
2-a. Electrocardiogram at standard and unipolar leads of the female patient T . D. V . 
-year old. 
Fig . 2-b. Electrbcardiaogram at precordial leads of the female'patient T . D. V . , 19-year old. ' 
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by Malamov et al. (4) because of myocardial lesion by hemosiderosis, i . e. 12 
per cent. Probably, this difference was due to different nosological units and 
different rge of patients studied. 
Fig . 3-a. Roentgenogram, facial projection of the female patient Т. D. V . , 19-year old. 
Unidimensional echocardiography revealed pathological abnormalities in 
5 children over 10 years of age and in one child aged 9 years with a severe form 
of fi-thalassemia. Pathological echocardiography findings consisted of: enlarged 
left ventricular diastolic diameter in comparison with that of the corresponding 
age, reduced contractility fraction down to 28 per cent (while the normal range 
was between 35 and 40 per cent) due to reduced left ventricular contractility, 
enlarged size of the left atrium resulting in an increased ratio between left atrium 
and aorta sizes over 1.3 (fig. 4-a, 4-b). Similar results had been obtained during 
investigations of the echographic characteristics of cardiac morphologv and func­
tion in children with homozygotous 8-thalassemia carried out by authors from 
the Pediatric Cardiologic Clinic of the National Centre for Cardiovascular D i ­
seases in Sofia and from the Pediatric Clinic of the Higher Institute of Medicine 
in Stara Zagora (8). 
Heart failure observed in our children consisted of weariness during phy­
sical exercise, hepatomegalia (liver abnormal augmentation), presence of oe-
demas mainly in the lower extremities and favourable influencing by the treat­
ment with digitalis preparations and diuretics. Heart failure was manifested 
in these 6 cases where all the other cardiac changes were obserwed — heart noise 
finding, roentgenological^ proved cardiomegalia, T-waye electrocardiographic 
changes as well as echocardiography anomalies arguing for a well-expressed 
congestive myocardiopathy of dilatation type (8, 14). 
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We can draw the following 
conclusions: 
1. The clinical and instru-
mental examinations of the heart 
alterations of children with ho-
mozygotous 8 thalassemia reveal-
ed that heart noise finding 
occurred most frequently(in about 
2/3 of the cases) followed by ECG 
changes (in 44 per cent of the 
cases) while cardiomegalia and 
echocardiographic changes ap-
peared in 24 per cent of the 
cases only. 
2. Auscultatory heart noise 
finding determined as a systolic 
chasing noise was observed in 
72 per cent of the patients, ro-
entgenologically proved cardio-
megalia — in 28 per cent oj 
the cases, electrocardiographic 
changes related to the end part 
of the electrocardiogram, namely 
lowered T-wave — in 44 per cent 
of the casts and echocardiograph-
ic data about a reduced left ven-
tricular contraclility, enlarged 
left atrium, i . e . a picture of 
Fig . 3-b. Roentgenogram; left profile 
of the female patient T . D . V . , 
i9-year old. 
ima-
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congestive myocardiopathia of dilatation type — in 24 per cent of the cases 
3. The severitv and the number of eardhe alterations increase with advan­
cing pf tieiit's age and the most severe cardiac lesions established clinically and 
instrumentally o:cur in adolescence. 
Fig. 4-b. Eehocardiographic image at I I I r d and I V t h position of the patient P . S. I . , 18-yearold 
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ЕРДЕЧНЫЕ ИЗМЕНЕНИЯ У ДЕТЕЙ С ГОМОЗИГОТНОЙ ФОРМОЙ В + -ТАЛАССЕМИИ 
Е. Магу иска, С. Кер такова, С. Желязкова, Ф. Филее 
Р Е З Ю М Е 
• ' 1 0 
Исследованы с помощью клинических и инструментальных методов сердечные изме­
рения 23 детей с гомозиготной формой В+ -талассемии, лечившихся в I V детской клинике 
Высшего медицинского института в Варне с октября 1986 года по октябрь 1988 года. На и 
| о л е е часто наблюдался систолический шум при выбрасывании крови — у 18 детей (72%). 
Следующие по частоте изменения наблюдаются на электрокардиограммах, в конечной их 
части: сниженная , изоэлектрическая или негативная Т-волиа — в 11 случаях (44% всех 
случаев). Рентгенологически установлена кардиомегалия с кардиоторакальным индексом 
от 0,51 до 0,64 — у 7 детей (28% всех случаев). Эхокарднографические изменения с карти­
ной днлатационной кардиомиопатии дилатационного типа были обнаружены в 6 случаях 
2 i°<» всех случаев) . 
Авторами подчеркивается факт, что число и тяжесть сердечных изменений нарастют 
возрастом больных. Наиболее тяжелые поражения сердца, установленные посредством 
клинических и инструмента льны v методов, встречаются у юношей. 
